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1. Introduction
As stated by the NES WI in RAN#103 meeting [1], the adaptation of common signal/channel transmission was specified with the following objectives:
· Adaptation of SSB in time domain, e.g. adapting periodicity 
· Adaptation of PRACH in time domain
· Study adaptation of PRACH in spatial domain, e.g. non-uniform PRACH resources per SSB, and specify if found beneficial
· This study is to be done in 2Q’2024 only
· Adaptation of paging occasions including confining the paging occasions in the time domain
· Note: there shall be no paging latency increase
· Note: there shall be no negative impact to legacy UEs, unless significant benefits are shown
2. Discussion 
2.1  Paging Occasion Configuration
According to TS 38.304 [2], the paging occasion (PO) for each UE may be derived:
	SFN for the PF is determined by:
(SFN + PF_offset) mod T = (T div N)*(UE_ID mod N)
Index (i_s), indicating the index of the PO is determined by:
i_s = floor (UE_ID/N) mod Ns,
with the parameters including:
T: DRX cycle of the UE
N: number of total paging frames in T
Ns: number of paging occasions for a PF
PF_offset: offset used for PF determination
UE_ID:
If the UE operates in eDRX as specified in clause 7.4:
-	5G-S-TMSI mod 4096
else:
-	5G-S-TMSI mod 1024


Note that the paging occasion may be divided sparsely within the UE DRX cycle. Therefore, the cell needs to turn on its RF chain at all times to transmit paging-related signal/message and thus the energy consumption may be large.
[bookmark: _Hlk164758464]Observation 1:  Network energy saving may not be gained with the legacy paging occasion configuration.
[bookmark: _Hlk164758184]To enhance cell energy saving, the paging occasion configuration needs to be redesigned. However, according to [1], there shall be no negative impact to legacy UEs. The refined configuration may only applied to NES capable UEs. In other words, the system information shall provide different configurations for legacy UEs and NES UEs to determine POs.
Proposal 1:  For R19 NES enabled cell, system information provides different configurations for legacy UEs and NES capable UEs to determine POs.
From the system information providing NES-specific paging configuration, NES capable UEs may determine and monitor POs. For these UEs, the paging occasions may be confined to the cell DTX Active Period of the NES enabled cell sending DCI. In this case, the NES enabled cell may have the chance to enter dormancy when there are no NES capable UEs monitoring POs.
Proposal 2:  Based on NES capable UEs specific configuration, NES capable UEs determine and monitor POs within cell DTX Active Period of the R19 NES enabled cell.

2.2  Paging Early Indication
According to TS 38.304 [2], the UE may use Paging Early Indication (PEI) to reduce UE power consumption. That is, if the UE detects PEI and the PEI indicates the subgroup the UE belongs to monitor its associated PO, the UE monitors the associated PO; otherwise, the UE skips monitoring the associated PO. The UE monitors one PEI occasion per DRX cycle, and the time location of PEI occasion can be determined by parameters in SIB1.
Observation 2: The UE may monitor PEI in advance of monitoring PO.
Since the PEI occasion is determined by the network, it would be preferred for the NES enabled cell to configure the PEI occasion of the NES capable UEs within the cell DTX Active Period. The NES capable UEs may determine and monitor PEI in the PEI occasion provided by system information. Hence, the NES enabled cell may enter dormancy when there is no PEI occasions for the UEs.
Proposal 3: For R19 NES enabled cell, system information provides configurations for R19 NES capable UEs to determine and monitor PEIs within cell DTX Active Period of the R19 NES enabled cell.

An example is illustrated in Figure 1(a) and Figure 1(b). POs for each UEs are resolved by legacy determination in the former case, while they are determined by differentiated configuration as Proposal 1 in the latter one. There may be legacy UEs coexisting with NES capable UEs. The POs for legacy UEs are denoted by L (e.g. PO1, PO4), and the POs for NES capable UEs are denoted by N (e.g. PO2, PO3, PO5, PO6).[image: ]Figure 1

In Figure 1(a), where the paging occasions are determined by the formulae in [2], they are allocated sparsely within a UE DRX cycle. On the contrary, in Figure 1(b), if the paging configuration is provided differently for NES capable UEs, their corresponding POs may be limited to the cell DTX Active Period. Moreover, if the UEs are able to monitor PEI, PEI may also be configured in the cell DTX Active Period. As a result, the cell energy saving may be achieved by paging adaptation.
Observation 3: Cell energy saving may be achieved by paging adaptation.
3. Conclusion
Observation 1:  Network energy saving may not be gained with the legacy paging occasion configuration.
Observation 2: The UE may monitor PEI in advance of monitoring PO.
Observation 3: Cell energy saving may be achieved by paging adaptation.
Proposal 1:  For R19 NES enabled cell, system information provides different configurations for legacy UEs and NES capable UEs to determine POs.
Proposal 2:  Based on NES capable UEs specific configuration, NES capable UEs determine and monitor POs within cell DTX Active Period of the R19 NES enabled cell.
Proposal 3: 	For R19 NES enabled cell, system information provides configurations for R19 NES capable UEs to determine and monitor PEIs within cell DTX Active Period of the R19 NES enabled cell.
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